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TECHNICAL FIELD 

Tne present invention relates to ink compositions 
for thermal ink-jet printing in a printer such as Hewlett- 
Packard's DeskJet® printer, large format printers, and 
textile printers. 

BACKGROUND ART 

Thermal ink-jet printers offer a low cost, high quality 
and comparatively noise-free option to other types of 
printers commonly used with computers. Such printers 
employ a resistor element in a chamber provided with 
an egress for ink to enter from a plenum. The plenum 
connects to a reservoir for storing the ink. A plurality of 
sucn resistor elements forms a pattern in a printhead 
This pattern is called a primitive. Each of the resistor 
elements line up with a nozzle in a nozzle plate, through 
whicn ink is expelled toward a print medium. The entire 
assemoiy of pnnthead and reservoir comprises an ink- 
jet pen. 

In operation, each resistor element connects 
through a conductive trace to a microprocessor, where 
current-carrying signals cause one or more selected el- 
ements to heat. The heating creates a bubble of ink in 
the chamber, which is expelled through the nozzle to- 
ware the print medium. Firing a plurality of such resistor 
elements, in a particular order, in a given primitive, forms 
alpnanumeric characters, performs area-fills, and pro- 
vides other print capabilities on the medium. 

Ink-jet inks used in thermal ink-jet printing typically 
comprise a colorant and a vehicle, with the vehicle often 
containing water and other relatively low surface tension 
liquids. 

The tight tolerances of the nozzles (typically 50 u.m 
diameter) require that the ink not clog the nozzles Fur- 
thermore, repeated firings of the resistor elements 
which must withstand about 10 million firings over the 
life of the ink cartridge, can result in fouling of the resistor 
element Kogation is the term used for this type of foul- 
ing. The ink composition must be capable of interacting 
with the print medium, especially paper, to penetrate it 
without undue spreading. Finally, the ink composition 
should be smear and water resistant on the paper. 

Many inks possess one or more of the foregoing 
properties. However, few ink compositions posses all of 
those properties, since an improvement in one property 
often results in the degradation of another. Thus, inks 
used commercially represent a compromise in an at- 
tempt to achieve an ink evidencing at least an adequate 
performance in each of the aforementioned properties. 

Accordingly, investigations continue into develop- 
mg ink formulations that have improved properties such 
as reduced kogation and reduced crusting (i.e. im- 
proved decap). Further properties sought to be im- 
proved include high edge acuity, high optical density, 



fast drying times, good waterfastness. and good smear- 
fastness al! without sacrificing performance in other nec- 
essary properties. 

DISCLOSURE OF INVENTION 

In accordance with the invention, inks used in ink- 
jet printing are provided wherein the edge acuity, optical 
density, drying time, water resistance, and smear resist- 
w ance of the inks are improved and kogation and crusting 
are reduced through the use of an ink for which contains 
a vehicle and at least one ionic colorant where the col- 
orant comprises pigment particles, the surface of which 
are treated to substitute ionic functional groups there- 
's onto. This treatment results in water-solubility of a large 
or macromolecular pigment particle. Such treated par- 
ticles are called macromolecular chromaphores (MMC). 
The ionic colorant is selected from the group consisting 
of anionic functionalized colorant particles and cationic 
20 functionalized colorant particles, with the counterion re- 
placed by an ion exchange process with another coun- 
terion that imparts improved properties to the resuitino 
ink. y 

Additionally, a method of ink-jet printing which uses 
2s the disclosed inks and exploits the inks' properties is 
provided. 

Finally, a method of making the ink using the color- 
ant with the ion exchanged counterion is provided. 

& BEST MODES FOR CARRYING OUT THE INVENTION 

it is well-established that counterion substitution of 
water-soluble dyes radically affect the performance and 
printing attributes of inks using these substituted dyes 
* For example, substitution of tetramethylammonium ions 
for sodium ions in Direct Black 199 results in improved 
decap performance over the dye using sodium ions- 
see. U.S. Patent 5.026.425. See also U.S. Patents 
4.994.110 (lithium cations); 5.069.716 (potassium cati- 
■« ons); and 4.761 , 160 (tetramethylammonium cations) for 
examples of other counterion substitution in water-sol- 
uble dyes. 

In the practice of the present invention, counterion 
substitution is applied to a functionalized colorant parti- 
cle with a useful mean diameter ranging from 0.005 to 
1 2 urn If the colorant particles are larger than this, they 
do not remain in solution well enough to be useful in the 
practice of this invention. Likewise, if the colorant parti- 
cles are too small, they lack the appropriate properties 
50 to be useful in this invention. Colorants of this type result 
from chemical reactions where solvent-accessible func- 
tional groups are derivatized to provide solubilizing 
groups that render the colorant soluble in water. This 
resulting macromolecular chromaphore (MMC) is wa- 
ss ter-soiuble. with its solubility being similar to that of well 
known and commercially used water-soluble acidic and 
basic dyes. 

Depending on the process selected, the MMC can 
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add* to r ° f Cati ° niC in Charac!er - For e 'ampie. 
t^sZs ^r* * 5 SU "° niC 3Cid '"-tionaiiza- 
Z IrT IT exhaust,ve sanation with fuming sul- 

basSr ^ ,,C ° Xidative reac,ions - inversely. 

Colorants suitable for use in this invention include 
a" chemically modified water-soluble pigment (b ack 

ub% to Ihe pigment precursors which encompass all 
organic p.gments. Under typical chemical processes 

fonate funct,ona.i.,es for anionic chromaphores and 
ammon.um functionalities for ca.ionic chromaphore S 
A comm ercially available, the anions chromophobes 
are usually assorted with sodium cations, wh , e h e 

deT^r" 0 ^ 65 Wva » asSOC ' at * wilh chlo! 
nde or sulfate anions. 

These water-scluble black chromaohores are com 

fnZ tr- ! ChemiCaL Many P'9 ments *• usefu 
•n the p eace of this invent.on. The following pfgrnan i 

it t n n PrSCt,Ce °' thS inven,i °" noleveT i 

Jsttng ,s no. .ntended to limit the inven„on. The fallow^ 
Pigments are available from BASF. Paliocen® O aT e 
ha ogen® Blue L 6901F. Heliogen® Blu'e NBD 0 0 
Heliogen® Blue K 7090. Heliogen® S.ue L 7101F PaN 
ogen® Blue L 6470. Heliogen® Green K 65=3 and Ha 
lioaen®Gre°nL Thaf^ • ■ e " 
able from rW , w ' 0Wng p,9ments are avail- 
able from Cabot: Monarch® 1400. Monarch® 1 300 

Monarch® n00, Monarch® 7000. Monarch®900 Won 
fo2 Monarch ®S00. and Monarch® 700. The f - 
'owing p,gments are availab.e from Ciba-Geiqy- 
Ch omopntal® Yellow 3G. Chromophta.® Yellow GR 
Chramophtal® Yellow 3G. Igrazin® Yellow 5GT ,S 

"clt ; e 48L Monastrai ® Maaenta - m °-S 

-carlet, Monastrai® Violet R. Monastrai® Red 8 and 
Mcnas.ra,® Violet Ma raon B . ^ ™£* 
are a V a llab|e frQm 7Q l™™f 

folfow 5250 ' ^ 500a and 3500 ^ 

S cr^r"* 5 aVai ' ab,e ff0m De ^* Color 
^ fS COl0f B ' aCk ^ 2 - Color Bla =* PW 2V 
Color Black FW 1, Color Black FW 18. Color Black S 
160, Color Black S 170, Special Black 6. Special Black 
5. Speaal Black 4A. Special Black 4. Pnntex U Sex 
V. Pnntex 140U, and Pnntex 140V. The following T 
men. ,s available from OuPont: Ti-pure® R-101. The fol 
tow.ngp,g mentsareavajlab(efrom Heubach . Da|amart8> 

Yellow YT-cSS-0 and Heucophthal® Blue G X8T-5S30 
7116 'ollowingpigments are available from Hoechsf Per- 
manent Yellow GR, Permanent Yellow G. Permanent 
Yellow OHG, Permanent Yellow NCG-71. Ferma^en 



Yellow GG, Hansa Yellow RA. Hansa Brilliant Yellow 
^X-02. Hansa Yellow-X. Novoperm® Yellow HR 
Novoperm® Yellow FGL Hansa Brilliant Yellow 10GX 
Permanent Yellow G3R-01. Hostaperm® Yellow H4G 
Hostaperm® Yellow H3G. Hostaperm® Orange GR 
Hostaperm® Scarlet GO. and Permanent Rubine F5b' 
Thefollow.ng pigments areavailable fromMobay: Quin^ 

R6700. Qu.ndo® Red R67i 3. and Indofast® Violet. The 

Srs Y-r", are avai,awe ,rom s - ch - 

low 1331 Ye " 0W ' and L75 - 257 7 Yel- 

It is desired to replace the counterions that are as- 
aontad with the commercially-available colorants with 

^tT S y ^ im P^ properties .0 the in 
made from these colorants. 

Generally, any ammonium -based ion (including 

vent.on as the countenon to an anionic MMC. Some 
<° classes of these ions employed in the practice of ,h* 
yvent.on ,nclude. but are not limited to. N.N'.NV,ubst.- 
tuted and unsubstituted ammonium ions N N' N" N". 
subsmuted and unsubstituted amides of , ^amino ac 
ids. N.N -subsmuted and unsubst.tu.ed lactams of 1 w - 
- ammo acids. N.NVN'-subsmutBd and unsubsr.tuted e- 
era 0 l oam.no acds. N.N'-subs.ituted and unsubst- 

e tontT 650 ! One preferred coun- 

tenon is d.propyi ammonium. 

so am™ * temiS N N ' N "- Sljbst ""'ed and unsubstituted 
ammon.um .ons are intended .0 encompass any subst.- 
tuted or unsubsftuted ammon.um ion with uo to thre= 
d.fferent alkyl (saturated or unsaturated) and/or aryi 

„ s V ° r afyl 9r0Up is between 1 and 30 carbon at- 

The terms N.N'.N-.N"-substituted and unsubstitut- 
ed amides of i.oamino acids are intended to encom- 
pass any substituted or unsubstituted amides of 1 o> 
am.no acds with a carbon backbone of 1 to 20 carbon 

7 T, with up ,0 four dif,erent satura ^ o~ 

rated a lkyl and/or ary| substjtutjons num . ^ 

and TT aie * ° Ver a " ' 0Ur R 9 ray P s is ^tween 1 

and 40 carbon atoms. 

« tec.am s e o n rmS NN '- Subs,i,uted and unsubstituted 
tectams of 1, co-am.no acids are intended to encompass 
any substituted or unsubstituted iactam of a 1 ,,1T 0 

with a 1 f °" b3Ckb0ne ° f 1 10 20 carbon ^oms. 

lach ;°"f-^ ePreferrednumbero,carbo ^tomsfor 
each subst.tut.on , s between 1 and 20 carbon atoms 

este^M 6 ™ N - N ' N '- sufas "t"'ed and unsubstituted 
Tsl , ;t am ' n ° aCidS are intended 10 ^compass 
« f eS ' er ° f 3 U) ' amino acid with a cart,on 

backbone of 1,0 20 carbon atoms and with up to three 

s Z ST™ : UnSatUratSd ^ -^rary, sub 
st,tut ons. The number of carbon atoms toaied overall 
subst..ut,ons ,s between 1 and 30 carbon atoms. To pro 
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vide improved waterfastness. one of the N-substituticn 
sues rn this class of molecules should contain H 

The terms N.ff-substituted and unsubstituted lac 
iuh Z\ , 1 T, amin0 addS 3re in,ended to ^compass all 

bS aC '° neS ° f 3 1,0>amino acid ^ ■ «*» 
backbone of i to 20 carbon atoms, with a lactone ring 

u*,U ° arb0n a '° mS ^ ^ up ,0 two di « ef ent sat- 
urated or unsaturated atky! and aryl substitutions. The 
number of carbon atoms totaled over all substitutions is 
between 1 and 20 carbon atoms. 

When the surface modification of the macromolecu- 
lar pigment provides cationic functional groups on the 
surface of the particle, the counterions must be anions 
Anionic counterions employed in the practice of this in 
vention include, but are not limited to. halide. sulfate 
nitrate, phosphate, sulfonate, carboxylate. carbonate 
bicarbonate, borate, tetraborate, tetrafluoroborate 
methane sulfonate, methyl benzene sulfonate, phos 
pnite. phosphonate. hexaflurophosphonate. phos- 
Phene phenolate. perforate, tungstate. molybdate 
and silicate ions. 

All concentrations herein are expressed in weight 
percentages, unless otherwise indicated. The purity of 
all components is that employed in normal commerce 
practice lor ink-jet inks. 

The colorants are prepared by ion-exchangmg an 
undesired counterion associated with a chemically- 
mocfied pigment with a desired counterion.The desired 
•ons are exchanged for the undesired using either re- 
verse osmosis or column chromatography to achieve 
the ion exchange. 

The ink comprises the colorant as treated above 
plus a vehicle. A typical formulation for an ink useful in 

n t ^T* ° f the inVenti0n includes the colora "t (about 
u.s to 20 wt%), one or more cosolvents (0 to about SO 
wt%) one or more water-soluble surfactants/am- 
Ph.ph.les (0 to about 40 wt%). one or more high molec- 
ular weight colloids (0 to about 3 wt%). arid water (bal- 
ance). 1 

One or more cosolvents may be added to the vehi- 
cle in the formulation of the ink. Classes of cosolvents 
employed in the practice of this invention include but 
are not limited to. aliphatic alcohols, aromatic alcohols 
d«ols. glycol ethers, poly(glycol) ethers, caorolactams' 
formarmdes. acetamides. and long chain alcohols Ex-' 
amples of compounds employed in the practice of this 
invention include, but are not limited to. primary aliphatic 
alcohols of 30 carbons or less, primary aromatic alco- 
hols of 30 carbons or less, secondary aliphatic alcohols 
of 30 carbons or less, secondary aromatic alcohols of 
30 carbons or less. 1,2-alcohols of 30 carbons or less 
1.3-alcohols of 30 carbons or less. 1 .©-alcohols of 30 
carbons or less, ethylene glycol alkyl ethers, propylene 
glycol alkyl ethers, polyethylene glycol) alkyl ethers 
higher homologs of polyethylene glycol) alkyl ethers 
polypropylene glycol) alkyl ethers, higher homologs of 
polypropylene glycol) alkyl ethers. N-aikyl caprol- 
actams. unsubstituted caprolactams. substituted forma- 



mides. unsubstituted lormamides. substituted aceta- 
mides. and unsubstituted acetamides. Specific exam- 
ples of cosolvents that are preferably employed in the 
practice of this invention include, but are not limited to 
1.5-pentanediol. 2-pyrrolioone. 2-ethyl-2-hydroxyme- 
lhyl-1.3-propanediol. diethylene glycol, 3-methoxybuta- 
nol. and l.3-dime!hyl-2-imidazo!idinone. The cosolvent 
concentration may range from 0 to about 50 wt% with 
about 0.1 to 15 wt*. being preferred. 

w ater-soluble surfactants may be employed in the 
formulation of the vehicle of the ink. For convenience 
examples of surfactants are divided into two categories 
(1) non-ionic and amphoteric and (2) ionic. The former 
class includes: TERGITOLs. which are alkyl polyethyl- 
'5 ene oxides available from Union Carbide- TRITONs 
which are alkyl phenyl polyethylene oxide surfactants 
available from Rohm & Haas Co.: BRIJs: PLURONICs 
(polyethylene oxide block copolymers): and 
SURFYNOLs (acetylenic polyethylene oxides available 
» from Air Products): POE (polyethylene oxide, esters- 
POE diesters: POE amines: protonated POE amines- 
POE amides: and dimethiccne copolyols. Ionic sur- 
factants such as substituted amine oxides are useful in 
the practice of th.s invention. U.S. Patent 5 106 416 
25 "Bleed Alleviation Using Zwitterionic Surfactants and 
Canonic Dyes' discloses more lully most of the sur- 
factants listed above. The non-ionic amphiphiles/sur- 
fsctants are more preferred than the ionic surfactants 
Specific examples of amphiphiles/surfactants that are 
» preferably employed in the practice of this invention in- 
clude, but are not limited to. iso-hexadecyl ethylene ox- 
ide 20. SURFYNOL CT-111. TERGITOL 15-S-7 and 
amine oxides, such as N.N-dimethyl-N-docecyl amine 
oxide. N.N-dimethyl-N-tetradecyl amine oxide N N- 
35 dimethyl-N-hexadecyl amine oxide. N.N^imethyl-N-oc- 
tadecyl amine oxide, and N.N-dimethyl-N-{Z-9-octade- 
cenyl)-N-amine oxide. The concentrat.cn of the am- 
phiphiles/surfactants may range from 0 to about 40 wt% 
with 2.5 wr% being preferred. 
40 To improve optical density, between 0 and about 3 
wt% of at least one high molecular weight colloid derived 
from natural or synthetic sources may optionally be add- 
ed to the .nk formulation. Addition of a high molecular 
weignt colloid improves print quality. Examples of high 
■» molecular weight colloids employed in the practice of 
this invention include, but are not limited to. alainates 
mannuronic acid, carageenan, guar gum. xanthan gum. 
dextran. chitin. chitosan, carboxymethylcellulose ni- 
tromethylcellulose. and all derivatives thereof. These 
so colloids are disclosed in U.S. Patent 5.133.803 "High 
Molecular Weight Colloids which Control Bleed ■ The 
preferred high molecular weight colloids employed in 
the practice of this invention include, but are riot limited 
to. low viscosity, Na alginate. The preferred concentra- 
5- tion of the high molecular weight component colloid in 
the inks of this invention is about 0.25 wt% 

Consistent with the requirements for this invention 
various types of additives may be employed in the ink 
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.««Ku,n«e thepropertiesol the ink composition forspe- 
TL P !^ lianS - F ° r eXamp ' e - as is w ell-known to 

CQm „. h ^ ^ bi0CideS ^ be h «•» ** 
compo Sltlon tQ ^ gfOWth q( mjcrQo ^ 

ST 19 , a96ntS SUCh 35 EDTA be W* '0 5 
elimnaui deleterious effects of heavy meta , i mpurities . 

and buffer solutions may be used to control the P H of 
he ink other known additives such as viscosity modi- 
fiers and other acrylic or non-acrylic polymers may be 

2£! T Pr0Ve Van '° US Pr0penies of ink compo- 
sitions as desired. 

™e inks are formulated by combining the various 
components of the' vehicle and mixing them with the 
m a cromolecular chromophore after exchanging the 
countenon as disclosed herein. 

The inks containing colorants with countenon sub- 
stitu tor i as described herein demonstrate high edge 
acu,ty, high optical density fas( dfy . ng tjmeg J JB _ 

terfastness. and high smearfastness. 
EXAMPLE 

An ink was formulated with 2 wt% 8RIJ 76 (a polv- 
e hylene oxide stearyl ether containing ,0 units of e'h- 

yleneoxid e ).6wr%l.S-pentanediol.5wrticoloran.a S as S 
commercially available (with sodium cations), and the 
balance water. Replacement of substantially all of the 
sodmm cations with dipropyl ammonium ions resulted 
in an ink having improved waterfastness and decap per~ 6 
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INDUSTRIAL APPLICABILITY 

The ink compositions of the invention are expected 
to find use in thermal ink-jet inks, especially where the 
inks characteristics, such as high edge acuity, high op- 
ical density, fast drying time, waterfastness. and smear- 
fastness, are desired. 

Thus, there has been disclosed an ink-jet ink which 
includes an .onic colorant derived by treating the surface 
of colorant particles to substitute ionic functional groups 
thereon. It will be readily apparent to those skilled in this 
art that vanous changes and modifications of an obvious 
nature may be made, and all such changes and modifi- 
cations are considered to fall within the scope of the in- 
vention. K «>ui 8 in 
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Claims 

1 • An ink-jet ink for ink-jet printing which comprises: 

(a) a vehicle, and • 

(b) at least one water-soluble ionic colorant and 
a corresponding countenon, wherein said ionic 
colorant is selected from the group consisting 
of anionic functionalized colorant particles and 
cationic functionalized colorant particles. 
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The .nk-jet ink of Claim 1. wherein said ionic color- 
ant comprises a colorant particle which has anions 
on the surface, wherein said anions are selected 
from the group consisting of sulfonate or carboxv- 
late. ' 

The ink-jet ink of Claim 2. wherein said correspond- 
ing counterion is a cation selected from the group 
consisting of N.N\N--substituted ammonium ions 
N,N,N"-unsubstituted ammonium ions. NN'N'' 
N--substituted amides of Lw-amino acids. N N' N'' 
N"-unsubstituted amides of 1 . w-amino acids' N N'- 
substituted lactams of 1. w-amino acids N N'-un- 
substituted lactams of i.w-amino acids. NN'N'. 
substituted esters of 1. w-amino acids. N.N' N'-un- 
substituted esters of 1, w-amino acids. N.N'-substi- 
tuted lactones of l.w-amino acids, and N.N'-unsub- 
stituted lactones of l.w-amino acids. 

The ink-jet ink of Claim 3. wherein said correspond- 
ing counterion is selected from the group consisting 
of dimethyl ammonium, trimeihyl ammonium, and 
dipropyl ammonium. 

The ink-jet ink of Claim i. wherein said ionic color- 
ant is a colorant particle which has cations on the 
surface, wherein said cations are ammonium ions. 

The ink-jet ink of Claim 1. wherein said ionic color- 
ant comprises cationic functionalized colorant par- 
ticles and said corresponding counterion is an anion 
selected from the group consisting of halide. sul- 
fate, nitrate, phosphate, sulfonate, carboxylate. car- 
bonate, bicarbonate, borate, tetraborate, tetrafluor- 
oborate. methane sulfonate, methyl benzene sul- 
fonate, phosphite, phosphonate. hexaflurophos- 
phonate. phosphehe. phenolate. perchlorate. tung- 
state. molybdate. and silicate ions. 

A method of ink-jet printing comprising printing on 
a medium with said ink of Claim 1 . 



A method for preparing said jnk-jet ink of Claim 1 
for ink-jet printing comprising: 

(a) providing colorant particles: 

(b) functionalizing said' colorant particles to 
form a macromolecular chromaphore having 
either anionic functionalities or cationic func- 
tionalities: 

(c) adding a compatible counterion to said mac- 
romolecular chromaphore using ion exchange 
techniques: 

(d) mixing said macromolecular chromaphore 
and associated counterion with said vehicle to 
form said ink. 
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Counterion substitution in macromolecular chromophores for ink-jet printing 



(57) The ink ol the invention comprises a vehicle 
and a colorant The colorant is a water-insoluble mac- 
romolecule that has Seen chemically modified to be wa- 
ter soluble by addition of functional groups to the surface 
of the chromaphores resulting in water soluble colorant 
particles. The resulting chromaphore is called a macro- 
molecular chromaphore (MMC). The performance of 



these MMCs is improved by substitution of (a) the nor- 
mal counter-cations with substituted ammonium cations 
or (b) the normal counter-anions with any of a variety of 
organic and inorganic anions. The inks described herein 
demonstrate high edge acuity, high optical density, fast 
drying times, high waterfastness. and high smearfast- 
ness. 



CO 

< 

CO 
CO 
CO 

O) 
CO 
CO 

o 

Q_ 

LU 



Pnnteaby Jouve. 7S00J PARIS (FH| 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numo*r 

E? 97 30 8191 




Caauor C f cocument wiin inosanon. wnere aooropnate 
o* rgfevant cassaqgs 



rJnScrnr « 6 A (ORIENT CHEMICAL 
INDUSTRIES) 27 Oeceoibe- 19^5 

* page 3. line 17-40 * 

* page 3. line 53-56 * 

* page 4. line 14-17 * 

US 5 342 439 A (HIANG P. LAUW) 
30 August 1994 

* abstract * 

E? 0 432 991 A (HEWLETT-PACKARD) 
19 June 1991 

* claims * 

* US 5 026 425 A 



Re;evan: 
to tlaim 



1.2,7 



1-3, 7. a 



1-3,7.8 



CLASSIFICATION OF TH6 
APPLICATION (lnt.CI.61 



C090 11/00 

BHJ2/01 



TECHNICAL siELOS 
SEARCHED <lnt Q 6> 

CQ9D 

CG9C 



The present search report nas been drawn up (or ail claims 

Cm merwnp. 



e! 



THE HAGUE 

CATEGORY OF CI TED. DOCUMENTS 

X . parocufcrry fnwvani if laken aiona 
Y : particularly r»mnt comtiined wan anotrw 

<3ccunvHTT .y m» ianr* category 
A : t*c.-tncfcccu oackgreund 
O nan-«*rrTtBn •xscfasurs 



1.5 October 1998 



Girard. Y 



t Mrtiw paian documem 0ul puonsrea or or 
vtsr rha 'smg aa[ 4 

.. 3ocum»flt ctM lor cvw reasons 



